Mevalonate kinase is localized in rat liver peroxisomes.
Recent data suggest that rat liver peroxisomes play a critical role in cholesterol synthesis. Specifically, peroxisomes contain a number of enzymes required for cholesterol synthesis as well as sterol carrier protein-2. Furthermore, peroxisomes are involved in the in vitro synthesis of cholesterol from mevalonate and contain significant levels of apolipoprotein E, a major constituent of several classes of plasma lipoproteins. In this study we have investigated the subcellular localization of mevalonate kinase (EC 2.7.1.36; ATP:mevalonate-5-phosphotransferase). Mevalonate kinase is believed to be a cytosolic enzyme and catalyzes the phosphorylation of mevalonate to form mevalonate 5-phosphate. Mevalonate kinase has been purified from rat liver cytosol and a cDNA clone coding for rat mevalonate kinase has also been isolated and characterized. In this study, utilizing monoclonal antibodies made against the purified rat mevalonate kinase, we demonstrate the presence of mevalonate kinase in rat liver peroxisomes and in the cytosol. Each of these compartments contained a different form of the protein. The pI and the Mr of the peroxisomal protein is 6.2 and 42,000, respectively. The pI and Mr of the cytosolic protein is 6.9 and 40,000, respectively. The peroxisomal protein was also significantly induced by a number of different hypolipidemic drugs. In addition, we present evidence for the unexpected finding that the purified mevalonate kinase (isolated from the cytosol and assumed to be a cytosolic protein) is actually a peroxisomal protein.